Astrocyte mitochondria in in vitro models of ischemia.
There is growing evidence that preservation of mitochondrial respiratory function during cerebral ischemia-reperfusion predicts the ultimate extent of tissue injury. Because neurons are selectively vulnerable to ischemic injury, many studies have focused on neuronal mitochondrial dysfunction in ischemia. However, positron emission tomography (PET) studies in animals and humans suggest that non-neuronal cells such as astrocytes may also experience mitochondrial metabolic compromise that contributes to ischemic necrosis. Astrocytes carry out a number of functions that are critical to normal nervous system function, including uptake of neurotransmitters, regulation of pH and ion concentrations, and metabolic support of neurons. Mitochondria are important for many of these actions. We have used a cell culture model of stroke, oxygen-glucose deprivation (OGD), to study the response of astrocyte mitochondria to ischemia, and to evaluate how changes in astrocyte mitochondrial function might affect neuronal survival and recovery after ischemia.